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(57) Abstract 



The invention relates to new cpothilonc derivatives of the general formula (I), in which the substituents Y, Z, R^. R^**. R-^^, R^, D-E, 
R5. R6, R', R8 and X have the meanings assigned to them in the description. The new compounds interact with tubulin by stabilizing formed 
microtubuli. They are capable of influencing cell division in a phasc-specihc manner and are suitable for the treatment of malignant tumours, 
such as ovarian, gastric, colon, breast, lung, head and neck carcinoma, adenocarcinoma, malignant melanoma, and acute lymphocytic and 
myelocytic leukaemia. They arc also suited for anti-angiogenesis therapy and for the treatment of chronic inflammatory diseases (psoriasis, 
arthritis). To prevent uncontrolled cell growth on. and for better tolerability of, medical implants, the derivatives can be introduced into 
or applied to polymeric materiab. The compounds provided for in the invention can be used alone or. to achieve additive or synergistic 
effects, in combination with other principles and substance categories used in tumour therapy. 



] 



(57) Zusammcnfassung 

Die vorliegcndc Erfindung betrifft die neuen Epothilon-Derivate dcr allgcmeincn Formel (I), worin die Substituenten Y, 2, 
R2*. R2b, r3, r4* R4b^ i>.E^ r5^ r6^ r7^ r8 ynd X die in dcr Bcschrcibung naher angegebenen Bedcutungen haben. Die ncucn 
Verbindungen interagieren mit Tubulin, indem sie gebildete Mikrotubuli stabilisieren. Sit sind in dcr Lage, die Zelltetlung phasenspezifisch 
zu becinflussen und slnd rur Behandlung maligncr Tumorcn geeignet, beispielsweise Ovarial-, Magcn-. Colon-, Adeno-, BmsK 
Lungcn-, Kopf- und Nacken-Karzinomc, malignes Melanom. akute lymphozytare und myclocyiarc LeukSmie. AuBerdem sind sie zur 
Anti-Angiogenese-Therapie sowie zur Behandlung chronischer entzQndlicher Erkiankungen (Psoriasis. Arthritis) geeignet. Zur Vermeidung 
unkontioUierter Zellwucheningen an sowie dcr bcsseren Vertr^Iichkeit von medizinischen Implantaten lassen sie sich in polymere 
Materialien auf- bzw. cinbringen. Die erfindungsgcmSBen Verbindungen kdnncn alleine oder zur Erzielung additiver oder syncrgistischer 
Wirkungen in Kombination mit weiteren in der Ttimortherapie anwendbarcn Prinzipien und Substanzklassen venvcndet werden. 



Codes zur Identifizierung von PCT-Vertragsstaaten auf den Kopfbogen dcr Schriftcn, die intemationale Anmcldungen gemass dem 
PCX veroffentlichen. 
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BIOTECHNOLOGISCHE FORSCHUNG MBH) 
29 May 1997 

cited in the application 
see page 7, last paragraph 
see claims 4,13 

DE 41 38 042 A (GESELLSCHAFT FUR 
BIOTECHNOLOGISCHE FORSCHUNG MBH) 
27 May 1993 
see claims 1,2,8 



-/- 



1-7,10. 
11 



1-7.10, 
11 



"x] Puitnaf docuiMnts ar« uaaa in the eontnualion ol Doi C. 



ID 



Patent family irwntjers are hsied in annex. 



' Speaal categories of cded documents : 

document defining the general state ot the art which is not 
constdered to be of pamcular relevance 

*E' earlier document out published on or alter the mtemational 
filing date 

*L- document which may throw doubts on pnonty ciaimtsiof 
Which fs crted to establish the publication date of another 
citation or other special reason /as speotiod) 

"O" document retemrtg to an oral disclosure, use. exhitMtion or 
other rriearu 

document puolisned pnor to the tntemational tiling date but 
later than the pnomy date datmed 



T* later document published after the international filing dale 
or pnomy date ina not m conftict wdh the application but 
cited to understarKl the pnnc9}le or theory underlying the 
invention 

'X' oocumem of particular relevance: the claimed invention 
cannot be considered novel or cannot be consKiared to 
mvotve an invenave step when the document is taken alone 

"Y' document of oartcular relevance: the claimed invention 

canrxii t>e constdered to involve an inventive steo when the 
document is comotned with or^ or more other such docu- 
ments, such combtnation oetng (ttmous to a person skiSed 
in the art. 

document member of the same patent family 



Oate of the aauai completion of the trrtemational searcn 



9 March 1999 



Date of mainng oi the international searcn repon 



22/03/1999 



Name and mailing address of the ISA 

European Patent Office, P.B. 5618 Patenaaan 2 
Nl - 2280 MV Rijswijk 
Tel (♦31-70) 340-2040. T». 3i 65i eooni. 
Fax: (*3l-70) 340-30i5 



Autnonzeo officer 



Hass. C 



foim PCT/ISA/2lO{S«oon0sna«niJtiv 1992) 



INTERWrabNAL SEARCH REPORT 



tntei onai AppJIcatton No 

PCT/EP 98/05064 



C.(Comlnuat(on) DOCUMENTS CONSIDERED TO BE RELEVANT 



Categofyj 



Xitation.ot.<3ocum«nt..witn inoication.wnere-aopropnate. dr ino rotevani passages 



Retevant to daim No. 



A 

P.X 



-X 



ZHEN YANG ET AL.: ANGEWANOTE CHEHIE, 
vol. 109, no. 1/2. 1997, pages 170-2. 
XP002095722 

cited in the application 

See page 1 70, figure 1 

See page 170, scheme 1, compound 5 

K. C. NICOLAOU ET AL.: ANGEWANOTE CHEMIE, 
vol. 109. no. 19, 1997, pages 2181-7, 
XP002095723 

cited in the application 

See page 2181, right-hand column. 

Compounds 1 and 2 

See page 2183. scheme, compounds of formula B 



D. SCHINZER ET AL.: CHEMISTRY - A EUROPEAN 
JOURNAL. 

vol. 2, no. 11. 1996, pages 1477-82, 
XP002095724 

cited in the application 
See page 1477, scheme 1; page 1479, 
scheme 6, compounds 27 and 1 1 
see page 1478, scheme 4; page 1479, 
scheme 6, compounds 28 and 9 

K. TAMAO ET AL. : JOURNAL OF THE CHEMICAL 
SOCIETY. CHEMICAL COMMUNICATIONS , 1988 , 
pages 795-7, XP002095725 
see page 796, compound (7) 

K. A. PARKER ET AL.: JOURNAL OF ORGANIC 
CHEMISTRY, 

vol. 52. no. 19, 1987, pages 4369-77, 
XP002095726 

see page 4370, scheme II, compound 1 5 

W. CLARK STILL ET AL. : TETRAHEDRON 
LETTERS, 

vol. 21. 1980, pages 1031-4, XP002095727 

see page 1033, starting and final products of the second 

and third reaction equation 



1-7 

13 
1-7 



13 



1-7,17 



13,17 



13 



13 



17.29 



Fotm PCT/iSa^io (comjnuation oi sacona sri««t) (July 1992> 
RNSOOCID: <WO 9907692A3J_> 
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INTERN 



ONAL SEARCH REPORT 

(rrformatfon on patent familv m«mt>crs 



Inta ionaj Application No 

PCT/EP 98/05064 



Patent document 
-cited-in -search-re port- 



Publication 
date- 



Patent family 
— memtserts) — 



Publicaton 



date 



WO 9719086 



NONE 



DE 


4138042 


A 


NONE 


DE 


19636343 


C 


NONE 


DE 


19701758 


A 


NONE 


UO 


9808849 


A 


NONE 



Porm PCT/lSA/210 tpatsnt famdy annex) (July 19921 
-OOCID: <WO 9907692A3_I_> 



VERTRA 



ER DIE INTERNATIONALE ZUS^B/IENARBEIT 

DEM GEBIET DES PATENTWE^CNS 



PCT 

INTERNATIONALER RECHERCHENBERICHT 

(Artikel 18 sowie Regein 43 und 44 PCT) 



Aktenzeichen des Anmelders Oder Anwalts 

51516AW0M1XX 


WEITERES siehe Mitteilung uber die Ubermittlung des internationalen 

Recherchenberichts (Formblatt PCT/ISA/220) sowie, sowelt 
VORGEHEN zutreffend, nachstehender Punkt 5 


Internationales Aktenzeichen 
PCT/EP 98/05064 


Internationales Anmetdedatum 
fr ag/Monat/Jahr) 

10/08/1998 


(Fruhestes) Prioritatsdatum (Tag/Monat/Jahr) 

09/08/1997 


Anmelder 

SCHERING AKTIENGESELLSCHAFT et a1 . 



Dieser internationaie Recherche nbericht wurde von der Internationalen Recherchenbehorde erstellt und wird dem Anmelder gemSR 
Artikel 18 ubermitteit. Eine Kople wird dem Internationalen Buro ubermtttelt. 

Dieser internationaie Recherchenbericht umfaBt Insgesamt _6 Blotter. 

pr| Daruber hinaus liegt ihm jeweils eine Kopie der in diesem Bericht genannten Unterlagen zum Stand der Technik bei. 



1. Grundtage des Berichts 

a. Hinsichtlich der Sprache ist die internationaie Recherche auf der Grundlage der internationalen Anmeldung in der Sprache 
durchgefuhrt worden, in der sie eingereicht wurde, sofern unter diesem Punkt nichts anderes angegeben ist. 

I I Die internationaie Recherche ist auf der Grundlage einer bei der Behdrde eingereichten Ubersetzung der internationalen 
Anmeldung (Regel 23.1 b)) durchgefuhrt worden. 

b. Hinsichtiich der in der internationalen Anmeldung offenbarten Nucleotide und/oder Ammosauresequenz ist die internationaie 
Recherche auf der Grundlage des Sequenzprotokolls durchgefuhrt worden, das 

I I in der internationalen Anmeldung in Schriflicher Form enthalten ist. 

zusammen mit der internationalen Anmeldung in computerlesbarer Form eingereicht worden ist. 
bei der BehOrde nachtrSglich in schriftiicher Form eingereicht worden ist. 
bei der Behdrde nachtrSglich In computerlesbarer Form eingereicht worden ist 

Die Erkiarung, daB das nachtraglich eingereichte schriftliche Sequenzprotokoll nicht uber den Offenbarungsgehalt der 
internationalen Anmeldung im Anmeldezeitpunkt hinausgeht, wurde vorgelegt. 

Die ErklSrung, daB die in computerlesbarer Form erfaBten Informationen dem schriftiichen Sequenzprotokoll entsprecTien, 
wurde vorgelegt. 



□ 
□ 
□ 
□ 

□ 



[X] Bestimmte Anspruche haben sich als nicht recherchierbar erwiesen (siehe Feld I). 
I I Mangelnde Einheitlichkeit der Erfindung (siehe Feld II). 

Hinsichtiich der Bezelchnung der Erfindung 

[X] wird der vom Anmelder eingereichte Wortiaut genehmigt. 
I I wurde der Wortiaut von der Behorde wie folgt festgesetzt: 



5. Hinsichtiich der Zusammenfassung 

wird der vom Anmelder eingereichte Wortiaut genehmigt. 

wurde der.Wortlaut.nach .Regel.38-2b)jn,derJn-Feld lll angegebenen Fassung von der-Behdrde festgesetz^^ 

[ I Anmelder kann der BehOrde Innerhalb eines Monats nach dem Datum der Absendung dieses internationalen 
Recherchenberichts eine Stellungnahme vorlegen. 

6. Folgende Abbildung der Zeichnungen ist mit der Zusammenfassung zu verOffentiichen: Abb. Nr. 



I I wie vom Anmelder vorgeschlagen | | keinederAbb. 

I I weil der Anmelder selbst keine Abbildung vorgeschlagen hat. 
I [ weil diese Abbildung die Erfindung besser kennzeichnet. 



Formblatt PCT/ISA/210 (Blatt 1) (Juli 1998) 



INTERNATIONALER RECHERCHENBERICHT 



5rnationales Aktenzeichen 

PCT/EP 98/05064 



Feld I Bemerkungen zu den Anspruchen, die sich als nicht recherchierbar erwiesen haben ( Fort setzung von ^unkt^2 aufBI_att 1 



GemafB Artike! 17(2)a) wurde aus folgenden GrOnden fur bestimmte Anspruche kein Recherchenbericht ersteiit: 
1 . I I Anspruche Nr. 

weil sie sich auf GegenstSnde beziehen. zu deren Recherche die Behorde nicht verpfiichtet ist, namlich 



2. I I Anspruche Nr. 

weil sie sich auf Teife der internationalen Anmeldung beziehen. die den vorgeschriebenen Anforderungen so wentg entsprechen, 
dafi eine sinnvolle internationale Recherche nicht durchgefuhrt werden kann, namfich 



3. I I Anspruche Nr. 

weil es sich dabei urn abhSngige Anspruche handelt, die nicht entsprechend Satz 2 und 3 der Regel 6.4 a) abgefaRt sind. 



Feld II Bemerkungen bei mangelnder Einheitttchkeit der Erfindung (Fortsetzung von Punkt 3 auf Blatt 1) 



Die internationale Recherchenbehdrde hat festgestellt, daf3 diese internationale Anmeldung mehrere Erfindungen enthalt: 



1 . I I Da der Anmelder alle erforderlichen zusatzlichen Recherchengebuhren rechtzeitig entrichtet hat, erstreckt sich dieser 
' ' internationale Recherchenbericht auf alle recherchierbaren Anspruche. 

2 I I Da fur alle recherchierbaren Anspruche die Recherche ohne einen Arbeitsaufwand durchgefuhrt werden konnte, der eine 
' ' zusatzliche Recherchengebiihr gerechtfertigt hatte, hat die Behorde nicht zur Zahlung einer solchen Gebuhr aufgefordert. 



3. I I Da der Anmelder nur einige der erforderlichen zusStzlichen Recherchengebuhren rechtzeitig entrichtet hat, erstreckt sich dieser 

' ' internationale Recherchenbericht nur auf die Anspruche, fur die Gebuhren entrichtet worden sind, namlich auf die 

Anspruche.Nr. 



4. I I Der Anmelder hat die erforderlichen zusatzlichen Recherchengebuhren nicht rechtzeitig entrichtet. Der internationale Recher- 
chenbericht beschrSnkt sich daher auf die in den Anspruchen zuerst erwShnte Erfindung; diese ist in folgenden Anspruchen er- 
fa8t: 



Bemerkungen hinsichtlich eines Widerspruchs | | Die zusdtzlichen Gebuhren wurden vom Anmelder unter Widerspruch gezahtt. 

I I Die Zahlung zusStzIicher Recherchengebuhren erfolgte ohne Widerspruch, 



Formblatt PCT/ISA/210 (Fortsetzung von Blatt 1 (1))(Juli 1998) 



lnternationales.AktenzeichenR.CT/EP 98 ^)5064 — 



WEITERE ANGABEN PCT/ISA/ 210 



Anspruche Nr.: 1-7,9-30 



Der Disclaimer des Anspruchs 1, der sich auf R2a und R2b bezieht, kann 
nicht fiir die von Anspruch 1 abhangigen Anspruche gel ten, da diese die 
Grossen R2a und R2b nicht enthalten. Daher sind die bereits bekannten 
naturllchen Epothi Ion-Deri vate neuheitsschadl ich zumindest fur die 
Anspruche 3 und 4.. Unklarheit ergibt sich daraus, dass die Anspruche 3 
und 4 folglich nicht eine Teilmenge des Anspruchs 1 darstellen, sondern 
mit ihm tiberlappen (die Anspruche 2, 5 6 und 7 erwahnen den Disclaimer 
auch nicht); dadurch ist der gewiinschte Schutzumfang nicht klar umrissen 
(Art. 6 PCT). 

Einige der im Recherchenbericht genannten Druckschriften offenbaren 
Verbindungen, die zwar unter den Umfang der Anspruche 13, 17 Oder 29 
fallen und die daher neuheitsschadl ich sind; es sind jedoch Verbindungen , 
die offensichtl ich kein charakteri stisches Strukturmerkmal der 
Endprodukte besitzen. Auch diese Anspruche umreissen daher nicht klar den 
Gegenstand, fur den Schutz gewunscht wird (Art. 6 PCT). Im wesentlichen 
wurden deshalb die Anspruche 13, 17 und 29 aus technischen, aber auch aus 
okonomischen Grunden hauptsachl ich im Hinblick auf die Mogl ichkei ten 
recherchiert , die tatsachlich zur Herstellung der Endprodukte verwendet 
werden konnen und ein MIndestmass an strukturel ler Nahe zu den 
Endprodukten aufweisen. 



INTERNATIONALER 



HERCHENBERICHT 



bnates Aktenzeichen 



PCT/EP 98/05064 



A. KLASSIFIZIERUNG OES ANMELDUNGSGEGENSTANOES 

IPK 6 C07D405/06 C07D417/06 C07D493/04 C07D313/00 C07C49/185 

_C07C49/17 ^ C07-C59/185- C07C69/66 C07F-7/18 A6-1K31/335 

A61K31/425 A61K31/44 //(C07D493/04, 313:00, 303:00) 

Nach der Intemational en Patent Mass if ikation (IPK) oder nach der nationaten Klassitikatton und der IPK 

5. RECHERCHIERTE GEBieTE 

Recherchierter Minde^rufstoff (Klassifikationssyslem und Klassifikationssymbole ) 

IPK 6 C07D C07C C07F 



Recherchierte aber nicht zum Mindestprufstoff gehorende Veroffenttichungen, soweit diese unter die recherchierten Gebiete fallen 



Wahrend der intemationalen Recherche konsultlerte elektronische Datenbank (Name der Datenbank und evtl. ven^^endete Suchbegriffe) 



C. ALS WESENTLICH ANGESEHENE UNTERLAGEN 



Kategorie" 


Bezeichnung der Veroffentlichung, soweit erforderlich unter Angabe der in Betracht kommenden Telle 


Betr. Anspnjch Nr. 


X 


wo 97 19086 A (GESELLSCHAFT FUR 


1-7,10, 




BIOTECHNOLOGISCHE FORSCHUNG MBH) 


11 




29. Mai 1997 






in der Anmeldung erwahnt 






siehe Seite 7, letzter Absatz 






siehe Anspruche 4,13 




X 


DE 41 38 042 A (GESELLSCHAFT FUR 


1-7,10, 




BIOTECHNOLOGISCHE FORSCHUNG MBH) 


11 




27. Mai 1993 






siehe Anspruche 1,2,8 






-/-- 





Weitere Veroffentlichungen sind der Fortsetzung von Feld C zu 
entnehmen 



Siehe Anhang Patentfamilie 



* Besondere Kategorien von angegebenen Veroffenttichungen *T' 

"A" Veroffentlichung, die den ailgemeinen Stand der Technik definiert, 
aber nicht als besonders bedeutsam anzusehen ist 

"E" alteres Dokument, das jedoch erst am oder nach dem intemationalen 
Anmeldedatum veroffentlicht worden ist 

"L" Veroffentlichung, die geeignet ist, einen Prioritatsanspruch zweifelhaft er- 
scheinen zu lassen, Oder durch die das Verdffentlichungsdatum einer 
anderen im Recherchenbericht genannten Veroffentlichung belegt werden «y 
soli Oder die aus einem anderen besonderen Grund angegeben ist (wie 
ausgefuhrt) 

"O" Veroffentlichung, die srch auf eine mundlrche Offenbarung, 

eine Benutzung, eine Ausstellung Oder andere MaBnahmen bezieht 
"P" Veroffentlichung, die vor dem intemattonalen Anmeldedatum, aber nach 



Spatere Veroffentlichung, die nach dem intemationalen Anmeldedatum 
Oder dem Prioritatsdatum veroffentlicht worden ist und mit der 
Anmeldung nicht kollidiert, sondern nur zum Verstandnis des der 
Erfindung zugrundeliegenden Prinzips oder der ihr zugnjndeliegenden 
Theorie angegeben ist 

' Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung 
kann allein auf grund dieser Veroffentlichung nicht als neu Oder auf 
erf irKjerischer Tatigkeit beruhend betrachtet werden 

' Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung 
kann nicht als auf erfinderischer Tatigkeit beruhend betrachtet 
werden, wenn die Veroffentlichung mit einer oder mehreren anderen 
Veroffenttichungen dieser Kategorie in Verbindung qebracht wird und 
diese Verbindung fur einen Facnmann naheliegend ist 

'Veroffentlichung, die Mitg[ie_d derselben Pate ntfamilie. ist 



Datum des Abschlusses der intemationalen Recherche 

9. Marz 1999 


Absendedatum des intemationalen Recherche nberichts 

22/03/1999 


Name und Postanschrlft der Intemationalen Recherchenbehorde 
Europaisches Patentamt, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Bevollmachtigter Bediensteter 

Mass, C 
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INTERNATIONALE 



HERCHENBERICHT 



'onales Aktenzeichen 
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C.(Fortsetzung) ALS WESENTLICH ANGESEHENE UNTERLAGEN 



Kategorie* 



Bezeichnung der Veroffentlichung, soweit erfordertich unter Angabe der in Betracht kommenden Teile 



Betr. Anspruch Nr. 



P.x 



A 

P.X 
A,P 
P,X 

P,X 
X 



K. C. NICOLAOU ET AL.: JOURNAL OF THE 

AMERICAN CHEMICAL SOCIETY, 

Bd. 119, Nr. 34, 1997, Seiten 7974-91, 

XP002095719 

in der Anmeldung erwahnt 

siehe Schema 1, Verbindungen 1 und 2; 

Schema 2, Verbindung 20 

K. C. NICOLAOU: JOURNAL OF THE AMERICAN 
CHEMICAL SOCIETY, 

Bd. 119, Nr. 34, 1997, Seiten 7960-73, 
XP002064442 

in der Anmeldung erwahnt 

siehe Seite 7960, Verbindungen 1 und 2 

siehe Seite 7961, Schema 1, Verbindung 8 



D. SCHINZER ET AL.: ANGEWANDTE CHEMIE, 
Bd. 109, Nr. 5, 1997, Seiten 543-4, 
XP002095720 

in der Anmeldung erwahnt 

siehe Seite 544, Schema 4; Seite 544, 

Schema 3, Verbindung 10 

siehe Seite 543, Schema 2 



DE 196 36 343 C (SCHERING AG) 
23. Oktober 1997 
siehe Schema 1 
siehe Schema 2 



DE 197 01 758 A (L. A. WESSJOHANN) 
23. Juli 1998 

siehe Seite 3, Formel Iv und die 
entsprechenden Definitionen im Text 

WO 98 08849 A (NOVARTIS AG) 5. Marz 1998 
siehe Anspruch 2 

K. C. NICOLAOU ET AL.: NATURE, 

Bd. 387, Nr. 6630, 15. Mai 1997, Seiten 

268-72, XP002095721 

in der Anmeldung erwahnt 

siehe Figur 1, Verbindung 1; Figur 4, 

Verbindung 2 

siehe Figur 1, Verbindung 6; Figur 4, 
Verbindung 6 



1-7,13 



1-7 



13 



1-7,17 



13 
1-7 
13 
13 

1-7 
1-7 



13 



-/-- 
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INTERNATIONALER 



HERCHENBERICHT 



Int^^^Vhales Aktenzeichen 

PCT/EP 98/05064 



C.(Fortsetzung) ALS WESENTLICH ANGESEHENE UNTERLAGEN 




B6z@ichnun9 dsr VsroffQntlichung, sowsit ©rfordsrlich untsr AnQ£ib6 dsr in Bstrscht kommsndsn Tsils 


Bstr. Anspruch Nr. 


X 


ZHEN YANG ET AL.: ANGEWANDTE CHEMIE. 


1-7 




Bd. 109, Nr. 1/2, 1997, Seiter. 170-2, 






XP002095722 






in der Anmeldung erwahnt 






siehe Seite 170, Abb. 1 




A 


siehe Seite 170, Schema 1, Verbindung 5 


13 


P,X 


— 

K. C. NICOLAOU ET AL.: ANGEWANDTE CHEMIE, 


1-7 


Bd. 109, Nr. 19, 1997, Seiten 2181-7, 






XP002095723 






in der Anmeldung erwahnt 






siehe Seite 2181, rechte Spalte, 






Verbindungen 1 und 2 




A 


siehe Seite 2183, Schema, Verbindungen der 


13 




Forme 1 B 




X 


— 

D. SCHINZER ET AL. : CHEMISTRY - A EUROPEAN 


1-7,17 




JOURNAL, 






Bd. 2, Nr. 11, 1996, Seiten 1477-82, 






XP002095724 






in der Anmeldung erwahnt 






siehe Seite 1477, Schema 1; Seite 1479, 






Schema 6, Verbindungen 27 und 11 




A 


siehe Seite 1478, Schema 4; Seite 1479, 


13,17 




Schema 6, Verbindungen 28 und 9 




X 


— 

K. TAMAO ET AL.: JOURNAL OF THE CHEMICAL 


13 




SOCIETY, CHEMICAL COMMUNICATIONS , 1988 , 






Seiten 795-7, XP002095725 






siehe Seite 796, Verbindung (7) 




X 


K. A. PARKER ET AL.: JOURNAL OF ORGANIC 


13 




CHEMISTRY, 






Bd. 52, Nr. 19, 1987, Seiten 4369-77, 






XP002095726 






siehe Seite 4370, Schema II, Verbindung 15 




X 


W. CLARK STILL ET AL.: TETRAHEDRON 


17,29 




LETTERS, 






Bd. 21, 1980, Seiten 1031-4, XP002095727 






oidic o^iuc ±v/^<j) mjo^oiii^o uiivi 






Endprodukte der zweiten und dritten 






Reaktionsglei Chung 
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INTER^^ONAL SEARCH REPORT 

Infom^Kn on patent family members 



&nal Application No 

PCT/EP 98/05064 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



WO 9719086 



NONE 



OE 


4138042 


A 


NONE 


DE 


19636343 


C 


NONE 


DE 


19701758 


A 


NONE 


WO 


9808849 


A 


NONE 



Form PCT/ISA/210 (patent famfly annex) (July 1992) 



i 



I^ENT COOPERATION TREAi^ 



From the INTERNATIONAL BUREAU 



per 

NOTSFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
Kjr rnlUnl 1 Y LKJuUIVIblM 1 

(PCT Administrative Instructions, Section 411) 


To: 

SCHERING AKTIENGESELLSCHAFT 
Mullerstrasse 178 
D-13353 Berlin 
ALLEMAGNE 


Date of mailing (day/month/year) 




Applicant's or agent's file reference 
'il fiAWHM 1 YY 


IMPORTANT NOTIFICATION 


International application No. 
PCT/EP98/05064 


International filing date (day/month/year) 
10 August 1998(10.08.98) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

09 August 1997 (09.08.97) 


Applicant 

SCHERING AKTIENGESELLSCHAFT et a! 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand colunnn) by the 
International Bureau of the priority docunrient(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 



3. 



4. 



An asterisk(*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 1 7.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstarices. 

The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 

Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 

provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 

upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 

circumstances. 



Priority date 


PrioritvaDDlication No. 


Ccuntrv or reaior.al Office 








or PCT receivina Office 




09 Augu 1997 (09.08.97) 


197 35 574.9 


DE 


21 


09 Augu 1997 (09.08.97) 


197 35 575.7 


DE 


21 


09 Augu 1997 (09.08.97) 


197 35 578.1 


DE 


21 


24 Octo 1997 (24.10.97) 


197 48 928.1 


DE 


21 


31 Octo 1997 (31.10.97) 


197 49 717.9 


DE 


21 


13 Nove 1997 (13.11.97) 


197 51 200.3 


DE 


21 


20 Marc 1 998 (20.03.98) 


198 13 821.0 


DE 


21 



Date of receipt 
of priority document 



1998 (21 
1998 (21 
1998 (21 
1998 (21 
1998 (21 
1998 (21. 
1998 (21. 



10.98) 
10.98) 
10.98) 
10.98) 
10.98) 
10.98) 
10.98) 





The International Bureau f WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer fl \ \ 

KarjHyiyn)^yrKtioTig 

Telephone No. (41-22) 338.83.38^^ 



Form PCT/IB/304 (July 1998) 



002299360 



ENT COOPERATION TRE/C 



wo 99/07692 
PCT/EP98/05064 



From the INTERNATIONAL-BUREAU 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
18 February 1999 (18.02.99) 
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International application No. 
PCT/EP98/05064 


International filing date (dayymonth/year) 
10 August 1998 (10.08.98) 


Priority date (day/month/year) 

09 August 1997 (09.08.97) 


Applicant 

SCHERING AKTIENGESELLSCHAFT et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20. the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,BR,CN,EP,IL,JP,KP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices wiil accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). ^ 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AL,AM,AP,AT,AZ,BA,BB,BG,BY,CA,CH,CU,CZ,DK,EA,EE,ES,FI,GB,GE,GH,GM,HU,IDJS,KE,KG, 

KZ,LC,LK,LR,LS,LT,LU,LV,MD,MG,MK,MN,MW,MX,NO,N2,OA,PL,PT,RO,RU,SD,SE,SG,SI,SK,SL, 

TJ,TM,TR,TT,UA,UG,UZ,VN,YU,ZW 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
18 February 1999 (18.02.99) under No. WO 99/07692 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date." 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of ftecord^opy) and_Volume.ll-of-the-PCT Applicant's Guide: 
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SCHERING AKTieiMGESELLSCHAFT 
Mullerstrasse 17£ " 
D-13353 Berlin 
ALLEMAGNE 



Applicant's or agent's file reference 

51516AWOM1XX Gi) -h P 


IMPORTANT INFORMATION 


International application Na 
PCT/EP98/05064 


International filing date (day/month/year) 
10 August 1998 (10.08.98) 


Priority date (day/month/year) 

09 August 1997 (03.08.97) 


Applicant 

SCHERING AKTIENGESELLSCHAFT et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31 (7), notified each of the following 
Offices of its election: 

AP :GH,GM,KE,LS,MW,SD,SZ,UG,ZW 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GRJE,IT,LU,MC,NUPT,SE 

National :AU,BG,BR,CA,CN,CZ,GB,IUJP,KP,KR,MN,NO,NZ,PURO,RU,SE,SK,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,MUMR,NE,SN,TD,TG 

National :AUAM,AT,AZ,BA,BB,BY,CH,CU,DK,EE,ES,FI,GE,GH,GM,HUJD,IS,KE,KG, 

KZ,LaLK,LR^S^T,LU,LV,MD,MG,MK,MW,MX,PT,SD,SG,SI,SUTJ,TM,TR,TT,UA,UG, 

UZ,VN,YU,ZW 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1)(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume I 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 
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United States Patent and Trademark . 
Office 

(Box PCT) ) 
Crystal Plaza 2 
Washington, DC 20231 
ETATS-UNIS D^AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
04 May 1999 (04.05.99) 


International application Na 
PCT/EP98/05064 


Applicant's or agent's file reference 
51516AWOM1XX 


International filing date (day/month/year) 
10 August 1998(10.08.98) 


Priority date {day/month/year) 
09 August 1997 (09.08.97) 


Applicant 

KLAR, Ulrich et a] — 



1 . The designated Office is hereby notified of its election made: 

[)(] in the demand filed with the International Preliminary Examining Authority on: 
05 March 1999(05.03.99) ■ 

in a notice effecting later election filed with the International Bureau on: 



2. The election ^] was 

□ 



was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 
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ETiu Ft lUTHro Notification of Transmittal of Iniemationa! 
ruK ruKiHtLK Ai^iiuiN Preliminary Examination Report (Form PCT/lPEA/416) 


International application No. 

PCT/EP98/05064 


International filing date {day/month/year) 

10 August 1998 (10.08.1998) 


Priority date {day/month/year) 

09 August 1997 (09.08.1997) 



International Patent Classification (IPC) or national classification and IPC 

C07D 405/06, 417/06, 493/04, 313/00, C07C 49/185, 49/17, 59/185, 69/66, C07F 7/18, A61K 31/335, 31/425, 
31/44//,, 



Applicant 



SCHERING AKTIENGESELLSCHAFT 



This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



13 



sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
I IXI Basis of the report 
II CD Priority 

jll [^<J Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 



IV 
V 

VI 
VII 
VIII 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 

05 March 1999 (05.03.1999) 



Date of completion of this report 

23 December 1999 (23~ 12. 1999) 



Name and mailing address of the IPEA/EP 
European Patent Office 
D-80298 Munich, Germany 

Facsimile No. 49-89-2399-4465 



Authorized officer 



Telephone No. 49-89-2399-0 
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emational application No. 

PCT/EP98/05064 



I. Basis of the report 



1 . This report has been drawn on the basis of (Replacement sheets which have been Jumished to the receiving Office in response to an invitation 
under Article ! 4 are referred to in this report 05 "originnlly filed" and are not annexed to the report since they do not coniain amendments. V 

I I the international application as originally filed. 

the description, pages \ - \62 ^ as originally filed, 

pages , filed with the demand, 



^ the claims. 



pages 
pages 

Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



, filed with the letter of 
, filed with the letter of 
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, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



I I the drawings. 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



3 I I This report has been established as if (some of) the amendments had not been made, since they have been considered 
' — ' to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 
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ni. Non-establishment of opinion with regard to novelty, inventive step and in 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

I I the entire international application. 

^ claims Nos. 3. 4. 7 

because: 

□ the said international application, or the said claims Nos. ^ , 
relate to the following subject matter which does not require an international preliminary examination (specify^): 



'vTl the description, claims or drawings (indicate particular elements below) or said claims Nos. 3. 4. 7 

are so unclear that no meaningfulopinion could be formed (specif): 

See Supplemen-bal Box 



□ the claims, or said claims Nos. „ are so inadequately supported 
by the description that no meaningiiil opinion could be formed. 

[ I no international search report has been established for said claims Nos. . • 
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Supplemental Box 

(To be used when the spacein any of the preceding box^^^ ~ 
Continuation of: 1 1 1 . 

Compounds of the formula according to Claims 1, 2, 5, 6, 
and 8 differ from the epothilones A and B (of, D2 and 
D3), epothilones C and D (Dl), and the epothilone 
derivatives (cf. Claims 1 and 4 according to Dl) with the 
proviso that R^^ or R^*^ cannot be hydrogen/methyl if D-E is 
CH2CH2 or Y represents a oxygen atom. Furthermore, D4 and 
D6 disclose that epothilones A and B interact with 
tubulin and have an effect on cancer cells, and Dl 
discloses that epothilones C and D and the epothilone 
derivatives have an anti-tumor effect. 

With regard to this prior art (Dl, D2, or D3), there are 
various structural features in relation to epothilones A- 
D or the further epothilone derivatives according to Dl, 
which have no technical relationship. Therefore, 
different inventions/groups (cf. A-D below) exist, which 
are not connected such that they form a single inventive 
concept . 

Similar considerations apply to Claims 9-11. 

b) The method according to Claim 12 leads to compounds 
which are not claimed in Claim 13 or not known, so that 
two different objectives exist with regard to these 
claims, and these objectives do not form a single 
inventive concept : 

1 ) ~ p rov id in g "new ~ i n t e f me dXat eT^r od u cts and ii) providing 
a new method for producing at least partially known 
compounds (cf. D2, Figure 4, Compound 6; D4 , Figure 1, 
Compound 5; D5, Compound 7; D6, Figure II, Compound 15). 
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(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of; III, 



Providing new intermediate products can only show unity 
with the inventive concepts A-D (cf. below), if these 
concepts contribute to the distinguishing feature of the 
end product. 

There are no compounds according to Claim 13 which show 
unity with the inventive concepts C and D (they do not 
contribute to the distinguishing feature) . 
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TV. Lack of unity of invention 



In response to the invitation to restrict or pay additional fees the applicant has: 
restricted the claims, 
paid additional fees. 
I I paid additional fees under protest. 
I I neither restricted nor paid additional fees. 



□ This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1, 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance v^rith Rules 13.1, 13.2 and 13.3 is 
I I complied with. 

not complied with for the following reasons: 



See Supplemental Box 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 

I I all parts. 

the parts relating to claims. Nos. 1. 2. 5. 8 - 13 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of: I V . 

The different inventions/groups of inventions are: 

A) Compounds of formula I, wherein Y is oxygen and the 
structural difference occurs in group R^^ or R^^, and R^^ 
and R^^ are not simultaneously hydrogen (cf. the 
corresponding H/Me groups according to Dl, D4, and D6) : 
cf - Claims 1 (partially) , 2 (partially) , 5 (partially) , 6 
(partially). Claim 8, (partially), 9-12 (partially), and 
13 (partially) - 

B) Compounds of formula I, wherein Y is oxygen and R^^ or 
R^*^ are simultaneously hydrogen (cf . the corresponding 
H/Me groups according to Dl, D4 , and D6) : 

cf. the present Claims 1 (partially), 2 (partially), 5 
(partially) , 6 (partially) , 8 (partially) 9-12 
(partially) , and 13 (partially) . 

C) Compounds according to Claims 1-8, wherein Y 
represents two hydrogen atoms: cf. the present Claims 1 
(partially) , 2 (partially) , 5 (partially) , 6 (partially) , 
8 (partially) , 9-12 (partially) . 

D) Claim 8 (in part) - the distinguishing feature is not 
shown by Y or R^^ or R^^ (cf. for example, 

IS, 3S (E) , 7S, lOR, lis, 12S, 16R) -7, ll-dihydroxy-8, 8, 10, 12, 16- 
pentamethyl-3- ( (4-pyridyl) ethenyl) -4, 17- 
dioxabicyclo [14.1.0] heptadecan-5 , 9-dion) . 

Therefore, the required unity of invention (PCT Rule 13,1) is 
not established since a technical relationship within the 
meaning of PCT Rule 13.2 involving one or more of the same or 
corresponding special technical features does not exist 
between the subjects of the aforementioned groups of 
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(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: JV, 



compounds . 



There are further objections in terms of unity with regard to 
invention D (cf- Claim 8 (in part) - cf. Box V) since various 
features of the epothilones A-D are disclosed by the closest 
prior art (D1-D3) : 

a) Group X - a (3-pyridyl) ethenyl group instead of a 2-methyl- 
4-thiazolyl) ethenyl group 

b) Group R^^/R^^ - a CF3 or trimethylene instead of a CH3 group 

c) Group D-E, which forms a double-bond or a triple-bond 

d) Group is a CF3 or a pentaf luoroethyl group. 



These features are not so related as to form a single 
inventive concept, and thus, four further inventions/groups 
exist in Claim 8. 
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-V Reasoned statcment.under-Artide.35(2)„with.regard.to.novelty,.inventive.stcp-or„indiistr 

citations and explanations supporting such statement 

\ , Statement 

Novelty (N) Claims 

Claims 

Inventive step (IS) Claims 

Claims 

Industrial applicability (I A) Claims 

Claims 

2. Citations and explanations 

This report makes reference to the following documents: 

Dl: WO 97 19086 A (Gesellschaf t fiir Biotechnologische 
Forschung MBH) May 29, 1997, mentioned in the 
application 

D2 : K.C. Nicolaou et al.: Nature, vol. 387, no. 6630, May 
15, 1997, pages 268-72, XP002095721, mentioned in the 
application 

D3 : D. Schinzer et al-: Chemistry - A European Journal, 

vol. 2, no. 11, 1996, pages 1477-82, XP002095724, 

mentioned in the application 
D4 : Zhen Yang et al.: Angewandte Chemie, vol. 109, no. 

1/2, 1997, pages 170-2, XP002095722, mentioned in the 

application 

D5: K. Tamao et al . : Journal of the Chemical Society, 
Chemical Communications, 1988, pages 795-7, 
XP002095725 

D6: K. A. Parker et al.: Journal of Organic Chemistry, 
vol. 52, no. 19, 1987, pages 4369-77, XPO02095726 
D7~:^ -^(-not— relevant— for^ — i^nventions-^A-D) — 

D8 : D. Schinzer et al.: Angewandte Chemie, vol. 109, no. 
5, 1997, pages 543-4, XP002095720, mentioned in the 
application 

D9 : DE 41 38 042 A (Gesellschaf t fur Biotechnologische 

Form PCT/IPEA/409 (Box V) (January 1994) 
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Forschung) May 27, 1993 

Invention A 

Compounds of formula I, wherein Y is oxygen, and R^^ and 
R^*^ are not simultaneously hydrogen . 

Novelty 

This report was drawn up under the assumption that, with 
regard to the proviso ^^if D-E represents CH2-CH2 or Y 
represents an oxygen atom, then R^^/R^^ cannot be 
hydrogen/methyl" , the following meanings of R^^ and R^^ are 
intended in the disclaimer: R^^ is hydrogen, R^^ is methyl, 
or R^^ is methyl and R^^ is hydrogen. The compounds of 
Claim 1 appear to be novel over D1-D4, D8, and D9 owing 
to this proviso (cf . however, Box V, Point 1) . 

Claim 13 is novel over formula 6 according to D2, 
formulas 9 and 27, formula 5 according to D4 (owing to 
the disclaimer), and formula 10 according to D8 . 

Inventive Step 

D2 and D3 are considered the closest prior art since 
these documents disclose very similar compounds, which 
interact with tubulin and have an effect on cancer cells. 

Given the trivial structural differences between the 
claimed compounds and the compounds known from D2 or D3, 

t h e_ iie wl y claimed compound s o ffer a l t erna tiv es to the 

compounds known from D2 and D3 which are obvious to a 
person skilled in the art, for example, compounds in 
which a methyl group is replaced by an ethyl group. 
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The problem on which the application is based could 
therefore be that of providing further epothilones which 
have an unexpected effect in relation to the most similar 
compounds of the prior art. 

Even if the compounds of formula I (invention A) show an 
unexpected effect, they do not appear to involve an 
inventive step. 

Inven'tion B 

Y is oxygen and R^^ and R^^ are simultaneously hydrogen. 
Novelty 

The compounds of formula I according to invention B 
differ from the compounds according to D1-D4, D8 and D9 
by the fact that the 6-position (cf. numbering of the 
epothilones in Dl) is unsubstituted, i.e. R^^ and R^^ are 
simultaneously hydrogen, whereas in D1-D4, D8, and D9, 
the 6-position is substituted by a methyl group. 

Compound 7 according to D5, and compound 15 according to 
D6 are prejudicial to the novelty of the compounds of 
formula A' according to Claim 13. 

Inventive Step 

Given the trivial structural differences between the 
claimed compounds and the compounds known from D2 or D3 
(closest prior art), the newly claimed compounds offer 
alternajtives to the compounds known^f rom _D2 _and_ D3_ which 
are obvious to a person skilled in the art. 

This view is confirmed by the scope of Claim 1, wherein 
the structural differences between the claimed compounds 
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and the examples are much larger than the differences 


between the claimed compounds and epothilones A and B. 


Inven'txon C 




Y represents two hydrogen atoms. 




Novelty 




The compounds according to formula I differ from the 


compounds according to D1-D4, D8 and D9 


in that Y 


represents two hydrogen atoms, whereas the corresponding 


group according to D1-D4, D8, and D9 is 


oxygen . 


Inventive Step 




Given the trivial structural differences between the 


claimed compounds and the compounds known from D2 or D3 


(closest prior art) , the newly claimed compounds offer 


alternatives to the compounds known from D2 and D3 which 


are obvious to a person skilled in the art. 


Invent:! on D 




The distinguishing feature is not shown 


by Y or R^^ or R^^. 


Novelty 




These compounds of formula I appear to be novel over Dl- 


D4 , D8 , and D9 (cf. the features in Box 


IV) . 


Inventive Step 




An inventive step can be recognized for 


the compounds 


according to Claim 8, said compounds being substituted by 
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the l-methvl-2- ( pyridyl ) ethenyl) group, since this group 
does not appear to be an obvious alternative to the 1- 
methyl-2- ( 2-inethyl-4 -thiazolyl ) ethenyl group according to 
D1-D3. 

Claim 8 does, however, contain compounds that are 
obvious . 

The other compounds (cf. b) -d) ) in Box IV, appear to be 
obvious (cf. for example, replacing a CH3 group with a CF3 
group) , 

Scope of Claims 1, 2, 5, and 6 

a) Claims 1, 2, 5, and 6 are not allowed since the 
definitions of the residues contain largely unspecified 
expressions, such as ^'aryl", ^^all of which can be 
substituted", '^protective group". These expressions 
include possibilities that the problem addressed by the 
application cannot solve. 

b) An objection with regard to the scope of the claims 
could be raised in the regional phase for the following 
reasons : 

It is unclear which of the examples were tested, and thus 
a final examination of the scope does not appear to be 
possible. The residues indicated by the applicants in 
Claims 1, 2, 5, and 6 go beyond what can be considered as 
reasonable alternatives to the examples, even if they had 
been tested (with regard to the generally accepted 
definition of structure and activity) . 
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VI. Certain documents cited 



1. Certain published documents (Rule 70.10) 



Application No. 
Patent No. 



Publication date 
(day/month/year) 



Filing date 
(day/month/year) 



Priority date (valid claim) 
(day/month/year) 



See Supplemental Box 



2. Non-written disclosures (Rule 70.9) 



Kind of non-written disclosure 



Date of non-written disclosure 
(day/month/year) 



Date of written disclosure 
referring to non-written disclosure 
(day/month/year) 
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Supplemental Box ^ ._ _ 

(To be used when th e space in any of the preceding boxes is not sufficient) 

Continuation of: VI. 

Certain published documents (PCT Rule 70.10) 

DIO: K. C. Nicolaou et al.: Journal of the American 
Chemical Society, vol. 119, no. 34, 1997, pages 
7974-91, XP002095719, mentioned in the application 
Dll: K. C. Nicolaou: Journal of the American Chemical 
Society, vol. 119, no. 34, 1997, pages 7960-73, 
XP002064442, mentioned in the application 
D12: DE 196 36 343 C (Schering AG) October 23, 1997 
D13: DE 197 01 758 A (L. A. Wessjohann) July 23, 1998 
D14: WO 98 08849 A (Novartis AG) March 5, 1998 
D15: K. C. Nicolaou et al.: Angewandte Chemie, vol. 109, 
no. 19, 1997, pages 2181-7, XP002095723, mentioned 
in the application 
D16: WO 98 25929 A (Novartis AG) June 18, 1998 
D17: WO 99 02514 A (Bristol Mayers Squibb Company) 

January 21, 1999 
D18: WO 99 01124 A (Sloan Kettering Institute for Cancer 
Research) January 14, 1999 

This report is based on the assumption that all claims 
enjoy priority of the filing date of the priority 
document. If this does not prove correct at a later time, 
the aforementioned D14 and D15 could become relevant for 
assessing novelty and inventive step, and D15 and D18 for 
novelty . 



Furthermore, the filing date of D14 is earlier than the 
priority date of the application and the priorities of 
D16-D18 are earlier than the priority date of the 
application. 
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VII. Certain defects in the international application _ _ . 

The following defects in the form or contents of the international application have been noted: 

Contrary to the requirements of PCT Rule 5.1(a) (ii) , 
neither the relevant prior art disclosed in D9, D12, 
D13, and D14 nor these documents themselves have been 
indicated in the description. 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

1. It is not clear whether the proviso in Claim 1, 

"wherein R^^/R^^ cannot be hydrogen/methyl if -D-E 
represents -CH2-CH2 or Y represents an oxygen atom" , 
also includes a situation in which R^^ is methyl and 



>2b 



is hydrogen. If this is not the case, then D1-D4, 



D8, and D9 would be prejudicial to the novelty of 
Claims 1, 2, 5, and 6. 

The definitions R^^, R^*", R^^, R^*", R^, rS R^, R% R^ 



R^\ R"^ R 



12 



>13b 



)14b 



Claims 1 are unclear in light of the description, 
which discloses that the alkyl groups are 
perf luorinated or substituted • . . by 1-5 halogen 
atoms (page 6, lines 5-8). 



3. The term "aryl" in Claim 1 is unclear in light of the 
description (page 6, lines 9-16) since this term 
usually does not include heterocycles or substituted 
aryl groups. 



Similar considerations apply to the term "aralkyl" in 
Claim 1 (cf. page 6, lines 9-24). 



4. It appears that the compounds according to Claim 1, 
which are substituted by a protective group, are not 
considered to be active compounds, but intermediate 
products. Therefore, there is a contradiction with 
Claims 10 "and 11, which concern pharmaceutical 
preparations and the use of the compounds of general 
formula I according to Claim 1 for producing drugs. 
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VIIL Certain.observations on the international application - . _ 

Furthermore, the term ^'protective group" is unclear 
since an attempt is made to define the invention by 
the result to be achieved using this term. Whether a 
group is understood as a protective group depends 
also on other conditions (for example, on reaction 
conditions, which are not at all indicated in Claim 
1), and thus, said term leads to a further lack of 
clarity. 

With regard to the subject matter of Claim 1, it 
should be noted that two independent claims should be 
claimed (active compounds and intermediate products) . 

5. Claims 12 and 13 are unclear with regard to Claim 9 
since the substituents are numbered differently for 
the compounds of formula A and A* . 

6. Claim 9 appears to be unclear since it does not 
contain all of the features essential for the method 
(PCT Article 6 and PCT Rule 6.3(b)). 
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